Introduction
The Human Genome Project and related efforts have produced major advances in our understanding of mammalian genomes [1] . The sequencing of the human, mouse and rat genomes [2] [3] [4] has enabled comparative analysis and identification of mammalian genes in ways not possible previously. Sequence search databases [5] [6] [7] and comparison tools [8, 9] have developed rapidly to 'mine' the genomes [10] . Tools for genetic and physical mapping of mammalian genes have also developed as a consequence of the Human Genome Project [11] [12] [13] [14] . Recently, new methods of examining gene expression patterns have provided new insights into gene function [15, 16] . The rapid scientific progress in all these fronts holds the promise that the full complement of mammalian genes can be identified.
However, an inventory of genes, even genes that are expressed in the nervous system, does not provide a complete understanding of the genetics underlying nervous system function or complex phenotypes such as behaviors. There is still a need for research to identify the functions of the expressed genes. Conversely, in many aspects of neuroscience there is evidence of genetic influence, yet the identity of the genes remains unknown. There are numerous and varied human conditions, such as affective disorders [17] , autism [18] , addiction [19] and blindness [20] , for which the occurrences cluster in families but the genetic alterations responsible for the familial vulnerability are unknown or poorly understood. Thus, there is an information gap between the genes expressed in the nervous system and the processes likely to be influenced by these genes.
Comparison and expression-analysis tools primarily provide methods to infer gene function. Ultimately, however, confirmation of the function of a gene results from demonstration of the phenotypic consequences of its alteration in vivo. Experimentally this can be accomplished readily in the mouse, in which efficient methods to induce mutations exist [21] . Mice offer an experimentally accessible genome with a high degree of homology to the human [22] . However, the number of genes for which the phenotypes of mutant mice have been described is low [23] . This lack of functional annotation of the mammalian genome has been termed the 'phenotype gap' [10, 24, 25] and is a particular problem for neuroscience [26] .
Bridging the phenotype gap: mutant mice Mutagenesis is undertaken with one of two goals in mind. The first is to understand the mechanism of action of a gene thought to be an important component in a particular process; the gene is mutated and the mutant and wild-type animals are compared. This gene-driven, 'reverse genetic' approach has led to understanding of the function of many genes and gene products [27] [28] [29] [30] . Alternatively, mutagenesis is undertaken to identify genes that are essential for a particular process in the nervous system. This phenotype-driven, 'forward genetic' approach begins with random mutagenesis, followed by screening of the mutagenized animals for a defect in the particular nervous system process under study. After mutants are identified, the mutant genes are mapped and finally the gene is cloned. This approach was first demonstrated in Drosophila by Benzer and co-workers [31] and has been useful to identify genes essential for processes as diverse as circadian rhythms [32] , development [33] and vision [34, 35] .
